The surgically resected specimens were received in 10% formalin. Thorough gross examination of each specimen for its size, shape, and consistency was done. Representative areas were sampled and subjected to routine paraffin embedding. Five-microns thick sections were taken, stained with hematoxylin and eosin, and evaluated. Immunohistochemistry (IHC) was done whenever required.
results
Of the 135 cases, 63 (46%) were male and 72 (54%) were female. The age distribution ranged from 6 months to 90 years, with a maximum number of cases involving 41-50 years (30%) and minimum involving 81-90 years (2%). Clinically, most patients presented with proptosis [ Figure 1 ], followed by palpable mass and restricted ocular motility.
The distribution of the lesions is depicted in Table 1 . Malignant tumors accounted for 25% of the cases. Among these, lymphoma was most common. About 75% of lesions were benign, of which cystic lesions were most frequent.
Of the 43 cystic lesions, 22 cases (51.1%) were dermoid cysts, followed by 15 cases (34.8%) of epidermal inclusion cysts and 6 cases (13.9%) of mucocele. Majority of the patients were under 20 years of age with a male predominance (65.1%).
Microscopically, dermoid cysts showed the keratinized stratified squamous epithelial lining and pilosebaceous units in the subepithelial stroma. Few cases showed mixed inflammatory infiltrate (infected dermoid cyst) and granulation tissue response. Mucoceles showed cyst cavity lined by columnar epithelium with occasional goblet cells resting on a fibrocollagenous wall.
We encountered 25 lymphoproliferative lesions. Among these, 15 cases showed reactive lymphoid hyperplasia. Out of the ten cases of lymphomas, mucosa-associated lymphoid tissue lymphomas were most common. The mean age of involvement in reactive lymphoid hyperplasia was 41 years, while that in lymphoma was 56 years.
Microscopically, reactive lymphoid hyperplasia was characterized by a polymorphous population of lymphoid cells comprising predominantly of mature small lymphocytes, centrocytes, centroblasts admixed with plasma cells, and histiocytes embedded in a scant fibrous stroma [ Figure 2a ]. Lymphomas showed monotonous population of atypical lymphoid cells with scant cytoplasm and pleomorphic hyperchromatic nuclei and atypical mitosis. (IHC) was done in all cases. Nine cases showed diffuse cytoplasmic positivity for CD20 and hence were diagnosed as extranodal marginal zone B-cell lymphoma [ Figure 2b ]. One case was CD10 and CD23 positive and was diagnosed as follicular lymphoma.
Vascular lesions were more common in the age group of 21-30 years. There were 16 cases of cavernous hemangioma, two cases each of lymphangioma and hemangiopericytoma, and one case each of malignant hemangiopericytoma and intravenous papillary endothelial hyperplasia. Cavernous hemangioma histopathologically showed large dilated vascular channels lined by flat endothelial cells separated by fibrous septae.
Hemangiopericytomas were microscopically characterized by a rich vascular pattern of dilated branching vessels and interspersed round-to-ovoid cells. IHC showed positivity for vimentin [ Figure 3a ] and negativity for CD34, differentiating them from a solitary fibrous tumor. We also encountered a case of malignant hemangiopericytoma, characterized by pleomorphic hyperchromatic atypical cells in solid sheets and many mitotic figures [ Figure 3b ]. Intravascular papillary endothelial hyperplasia (IPEH) showed small delicate papillae lined by a single layer of endothelium with a collagenized core [ Figure 3c ]. Among the lacrimal gland lesions, there were nine cases of pleomorphic adenoma, four cases of adenoid cystic carcinoma, three cases of lymphomas, and two cases of benign lymphoid hyperplasia. Patients were mainly females in their fourth decade of life.
Pleomorphic adenomas were characterized by proliferation of epithelial and stromal components. Epithelial component comprised duct-like structures embedded in a chondromyxoid to fibromyxoid stroma. Adenoid cystic carcinoma showed neoplastic cells arranged in cribriform and solid patterns with pseudoglandular spaces containing eosinophilic material and mucin [ Figure 4a ]. Lymphomas were characterized by a monomorphic population of atypical lymphoid cells with scant cytoplasm, pleomorphic hyperchromatic nuclei, and atypical mitoses. IHC showed diffuse cytoplasmic positivity for CD20 in all the cases, and a diagnosis of extranodal marginal zone B-cell lymphoma was made.
Of the peripheral nerve sheath tumors, we had four cases of schwannoma and two cases of neurofibroma. The mean age at presentation was 50 years with a female predominance. Schwannomas showed solid cellular areas (Antoni A pattern) alternating with areas of loose stellate cells in a mucinous matrix (Antoni B pattern). Nuclear palisading and highly oriented polar cytoplasmic processes (Verocay bodies) were noted. One case showed cystic degeneration with thickened blood vessels and was diagnosed as ancient schwannoma [ Figure 4b ].
Neurofibromas comprised wavy bundles of spindle cells with kinked nuclei in a fibrillary background, as depicted in Figure 4c .
There were three cases of embryonal rhabdomyosarcomas with a mean age at presentation of 3.5 years. Microscopically, they showed sheets of small round cells with scant cytoplasm and hyperchromatic angulated nuclei [ Figure 5a ]. The cells were strongly positive for myogenin on IHC.
Lipomas were more common around 30 years of age and were characterized by mature adipocytes with univacuolated cytoplasm and peripherally pushed nuclei separated by thin fibrovascular septae.
Two patients in their fifth decade had meningioma. Microscopically, one was a transitional variant with meningothelial cells in bundles, fascicles, and tight whorls. The other was angiomatous with prominent variably sized and variably hyalinized vascular channels [ Figure 4d ].
Among the miscellaneous lesions, seven were inflammatory pseudotumors characterized by fibroblasts in a chronic inflammatory background. Two were poorly differentiated tumors. Four cases were diagnosed as metastatic lesions, two were metastatic deposits of adenocarcinoma, and the other two were secondaries from retinoblastoma [ Figure 5b ].
discussion
Orbital lesions can occur in various age groups. Due to their myriad presentation, diagnosis poses a great challenge. Although imaging studies graphically illustrate tissue definition, pathological conditions can be assessed definitely only on histopathologic examination.
The distribution pattern in our study was slightly different from other studies and is depicted in Table 2 . Cystic lesions were more common in our study and that by Nath and Gogi. [7] However, Shields et al. [4] and Kennedy [5] found vascular lesions to be the most common.
We found benign lesions to be more common, among which dermoid cyst was the most common. By far, it is the most common orbital cystic lesion in children, accounting for over 40% of all orbital lesions. [8] It can occur at any age and is usually located in the anterior superior aspect of the orbit. It may protrude through the orbital septum and present as a subcutaneous eyelid mass.
Orbital lymphomas account for 8% of all extranodal lymphomas. [6] Lymphoproliferative lesions in the orbit encompass a wide spectrum of disorders, ranging from benign reactive lymphoid hyperplasia to lymphoma. Lymphomas are the most common orbital malignancy in adults. Eighty percent of lymphomas are B-cell type. [9] They are mostly seen in the fifth to seventh decades of life with a female predominance. [10] In our study, reactive hyperplasia was the most common lymphoid lesion with 15 cases, while in other studies, lymphomas were the more common. The range of age distribution was 20-80 years which was wider than other studies. [4, 5] Females were more commonly affected in our study, whereas Shields et al. [4] and Kennedy [5] observed a male predominance.
Vascular lesions are the second most common orbital tumors in children and the most common orbital tumors in adults. On the basis of their natural history, growth pattern, and histologic composition, they can be classified into capillary hemangiomas, venous vascular malformations, venous lymphatic malformations, arterial and arteriovenous lesions, or neoplasms. [11] Hemangiopericytomas were first described in 1942 by Stout and Murray. These are rare, slow-growing, highly vascular tumors, relatively common in the musculoskeletal system (lower extremities), pelvis, and retroperitoneum. Approximately 15% of these tumors arise in the extracranial part of the head and neck, usually in the nasal cavity or paranasal sinuses. Origin within the orbit is rare. [11] In ours as well as other studies, [4, 6, 7] cavernous hemangiomas were most common. We also observed three cases of hemangiopericytoma, of which one was malignant.
Intravascular papillary endothelial hyperplasia (IPEH) is another rare vascular tumor, first described by Masson in 1923 under the name of "Vegetant intravascular hemangioendothelioma." IPEH is a reactive proliferative lesion of endothelial cells in blood vessels. [12] We came across one such case.
Pleomorphic adenoma was the most common lacrimal gland lesion with a female predominance. Kennedy [5] observed similar findings. However, the age distribution was wider (20-80 years).
Peripheral nerve sheath tumors originate from sensory nerves in the orbit. They are most frequent in the superior and medial orbital compartments and comprise 4% of all primary orbital tumors. [13] In our study, schwannoma was most common and affected females predominantly, which correlated with the study by Kennedy [5] The range of age distribution was between 20 and 50 years. Kennedy [5] recorded a wider range of age distribution between 4 months to 78 years.
Orbital rhabdomyosarcoma usually presents as a space-occupying lesion in the orbit during the first decade and may mimic other neoplastic or inflammatory masses. [14] The tumor has a predilection for the superior nasal quadrant of the orbit. Embryonal rhabdomyosarcoma was the most common type which correlated with the other studies. [4, 5] Females were more commonly affected which correlated with the study done by Kennedy. [5] Among the lipomatous lesions, we found lipoma to be most common with a female predilection, correlating with the study by Kennedy. [5] Secondary involvement of orbit from adjacent structures arises most commonly from an orbital extension of uveal melanoma. In our study, four cases of metastasis, i.e., two cases each of adenocarcinoma and retinoblastoma, were diagnosed.
A study done by Kennedy. [5] showed 36 cases of metastases, of which 13 cases were from breast carcinoma, 10 were adenocarcinomas, and the rest were unclassified. Shields et al. [4] showed 91 cases of metastases, mostly from the breast followed by the prostate, melanoma, and lungs. Inflammatory pseudotumors accounted for 5.1% of all orbital lesions. It is a distinct entity with many clinical and histopathologic guises. Hence, it is a diagnosis of exclusion. It can occur in any age and sex. [6] We came across seven cases of inflammatory pseudotumors.
conclusion
A large spectrum of lesions can occur in the orbit. Orbital symptoms can be of great concern to the patient, family, and clinician. Lesions may be developmental, inflammatory, and associated with general or metabolic disease, traumatic, neoplastic, vascular, or of unknown etiology.
Clinically, orbital lesions can be challenging to diagnose. The core of a good approach to orbital tumors hinges on the good histopathologic study and diagnosis, thereby playing a crucial role in patient management.
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